The CHS column without a diaphragm at the beam-to-column connection undergoes local out-of-plane distortion in its cylindrical wall, which is anticipated to reduce the axial and bending strength of the column leading to premature failure during the semi-rigid action. This issue is investigated through numerical case studies in this paper. In result, the strength capacities of the non-diaphragm column are little impaired by the local deformation under vertical loads as well as horizontal forces. The ultimate state of a moment frame accommodating such a non-diaphragm connection is primarily governed by the joint failure, and the column failure follows it. The effect of column compression on joint performances is observed in the manner that the reduction in joint strength is proportional to the square of axial stress ratio.
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1/3 Table 1 4 AQ, BP, BQ 13) AQ, BP, BQ Table 1 1.0 Table 3 , 4 Y=M uC /M pC(no) X=ΣM pJ / ΣM pC(no) ─ 1161 ─ The CHS column without a diaphragm at the beam-to-column connection undergoes local out-of-plane distortion in its cylindrical wall, which is anticipated to reduce the axial and bending strength of the column leading to premature failure during the semi-rigid action, especially when the column carries a high axial compression. This issue is investigated through numerical case studies in this paper.
PLASTIC COLLAPSE OF NON-DIAPHRAGM CHS COLUMN UNDER HIGH COMPRESSION
The structural models are shown in Fig.1 as designated by AP, AQ, BP, and BQ, in that 'A' represents a frame with both-side beams, 'B' a frame with one-side beam, 'P' vertical loading, and 'Q' horizontal loading. An axial compression is applied on the column in advance, and then vertical load or horizontal force is gradually applied until collapse. The initial compression is specified by the axial stress ratio, which is defined as the compressive stress to yield stress of the column, to be five levels of 0.0, 0.1, 0.2, 0.4, and 0.6. The stress-strain curve of the CHS column for FEM analysis is given in Fig.2 , and the beams are assumed elastic. Major dimensions of each specimen are summarized in Tables 1 to 4 for Important measures are the joint moment , the joint rotation , the column end moment which includes the second-order moment generated by the axial compression and sway, the column contraction , the column sway , and the deformed column angle as defined in Fig.3 .
Failure deformations of some representative specimens are demonstrated in Fig.4 , which reveals the failure is caused by the local out-of-plane deformation of the CHS column at the joint of compressive flange of the beam.
Informative curves obtained from FEM analysis are shown in Fig. 5 and Fig.6 for AP16c and BP16c. It is observed that the load carrying capacity is reduced by a high axial compression, and the column contraction and joint rotation undergo plasticity at the same pace.
The solutions for horizontal loading are shown in Figs.7, 8, and 9 for AQ16c, AQ16cL, and BQ16c, respectively. It is observed that so-called P-delta collapse takes place when the column is subjected to a high axial compression, while the column failure is always accompanied by the joint failure. Figure 10 shows the ratio of column end moment to joint moment vs. column deformation angle for weak-joint specimen AQ16c and weak-column specimen AQ16cL, which demonstrates that the column continuously sustains end moment in spite of the local damage at the joint.
The effects of axial compression in the column on the properties of the non-diaphragm joint are shown in Fig.11 .
It is observed that the axial stress ratio less than 0.2 is little influential to the joint strength, while higher ratios more than 0.2 are moderately influential in a manner of a parabolic curve in the graphs. Figure 12 shows the relation of failure mode vs. column capacity, which tells that the column capacity is not impaired by the local distortion at the non-diaphragm joint, because there is no data plot in the zone of premature column failure.
In result, the ultimate state of a moment frame accommodating non-diaphragm connection is primarily governed by the joint failure followed by the column failure and the plastic capacity of the non-diaphragm column can be estimated by the ordinary full-plastic moment on the assumption that the shape of circular section remains.
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